The magnitude of the hypercholesterolemia of hypothyroidism is associated with variation in the low density lipoprotein receptor gene.
To assess whether the variable extent to which patients with hypothyroidism become hypercholesterolemic was associated with variation in the genes for the low density lipoprotein (LDL) receptor or apolipoprotein-B, we investigated prospectively 52 patients with primary hypothyroidism treated with L-T4. There was significant reduction in cholesterol, high density lipoprotein cholesterol, LDL cholesterol, and apolipoprotein-A1 and -B after thyroid hormone replacement. The reduction in cholesterol was associated significantly with the magnitude in the reduction of serum TSH levels (P < 0.001) and the variable AvaII restriction site in exon 13 of the LDL receptor gene. For a given reduction in TSH, patients of genotype -/- (no restriction site) demonstrated a reduction in serum LDL cholesterol that was 4-fold greater than that of patients homozygous for the AvaII restriction site (genotype +/+), with heterozygous (+/-) patients showing an intermediate response. The hypocholesterolemic response was significantly greater in patients of the -/- genotype than in patients carrying the +allele (genotypes +/- and +/+; for LDL cholesterol, P < 0.01; for cholesterol, P < 0.05). No such relationship was observed with a variation at any other polymorphic site studied (four in the LDL receptor gene and two in the apolipoprotein-B gene). The magnitude of the decrease in high density lipoprotein cholesterol and apolipoprotein-A1 and -B was independent of the AvaII genotype, the effect of which was specific to LDL cholesterol. Variation within the LDL receptor gene appears to influence the magnitude of both the hypercholesterolemia of hypothyroidism and, consequently, the reduction of serum LDL cholesterol in response to L-T4. Thus, it may be possible to predict which hypothyroid patients are at greatest risk for coronary artery disease.